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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHus Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTABICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOMUXCS CPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPpUBAET pacipeesieHHe ero Mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO TMOCIEeI0BATEIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ybTaTaM OCBOSHUsSI OCHOBHOW 00pa30BaTEebHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUEe XUMHH CITY)KHT OCHOBOW JUTSi JOPMUPOBAHHSI MEPOBO33PEHHSI 00YUJarOIIErocs, ero
MPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IIPEJCTABICHHS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM  YCTOMYMBOTO pPa3BUTUS 4YEJOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH sl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IUYHOCTH, €€ 001Iel U GYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIIBHOCTH;

3HaKOMHUT €O CIeUUu(UKON HaydHOTO MBILIUICHHs, 3aKJIaJbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS IeJarornyeckd afanTHPOBAHHBIM OTpPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHNn4eCKON XUMUH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ miydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO NPUHIMILY IOCIEI0BATENPHOIO PAa3BUTHS 3HAHMNW Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYroMYy,
BBITIONTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTHMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «dPusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUU IPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[O3HABATENbHBIX YMEHHUH M UX NPUMEHEHUH B Yy4EOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUCHHE
pUoOpeNH TaKue e, Kak:

— (popmMHpOBaHUE MHTEIUIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHUCTEMaTHYecKoe MpuoOIIeHre OOy4aroumxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  NEATENIBHOCTH,  HAyYHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieueHue YCIOBHM, CHOCOOCTBYIOUNIMX NPUOOPETEHUI0 OOYy4arOIMIMMUCS OTbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOITO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHATBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qyclie YMEHHUI OOBSCHSATh U OLICHMBATHh SIBJICHUS OKPYXKAIOLIETO MHUpa, HCIOJb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (hopMupoBaHHe y 00Y4arOUINXCSl T'YMAaHUCTUYECKUX OTHOIIECHUH, MOHUMaHUs LIEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€71ecO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIEYESIOBEYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIero 00ydeHHs.

OO11ee 4nciio 4acoB, OTBEACHHBIX IS M3YYEHHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hefien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckue CBOMCTBA BelECTB. ArperatHoe cocrosHue BeuwiecTB. [lonsAtne o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmymna. BaleHTHOCTP aTOMOB XWMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocBs3b KOJIMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

duszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccudukanus XMMHUECKUX peaKIIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHe (Pu3nyeckux (TUTaBJICHUE BOCKA, TasHUE JIbIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
U ONHMCAaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHMX peakuui (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpPOBAaHUE, BBIIAPUBAHUE, TUCTHILISALMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — ajuioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

Odusnyeckue cBoMcTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HaceineHHele u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBAa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BOJ. OXpaHa U OUYUCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
cojseoOpasymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKHE U XMMHUYECKHE CBOMCTBA OKCUIOB. [losryueHne okcuaos.

OcnoBanms. Knaccudukanus oOcCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MUEeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nuecKkiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. Psang aktuBHoctu metamuioB H. H. bekerosa. [lonydenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIICHUE COJEPKaHUs KHCIOpOo/ia B BO3yXe, MMOJIy4YeHHe, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), 0O3HaAKOMJIEHUE C
oOpa3lilaMu OKCHJOB W OIMCAaHHE HX CBOICTB, NOJydeHHE, cOOMpaHHe, paclo3HaBaHUE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHHE 00pa3IloB BEIIECTB KOJUYECTBOM
1 Momb, HccnaenoBaHnE OCOOCHHOCTEHM pacTBOPEHUS BEUIECTB C PAa3IMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHHE OOPa3lOB HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUTpanu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dieMeHToB. [loHsitue o rpymmax
CXOJHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuomnueckuii 3akoH. Ilepuomuueckas cucrema xumudyeckux odnemenros /[l WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Duznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aTtoMHbBIX szaep. M3zorombsl. Onexktpossl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTA II0 €ro IOJIO)KEHHIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS pPaauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. J[. M. MenzaeneeB — yd€HbIN U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX 2JIEMEHTOB. MIoHHAsI CBS3b.



Crenenp  okucieHus.  OKHUCIMTENBbHO--BOCCTAaHOBUTENIbHBIE — peakiuu. lIporeccsl
OKHCIICHHS U BOCCTaHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre OoOpa3loB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
[IMHKA C PacTBOPAaMH KHCJIOT WM IIEJOYEi, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOPEHUE, PEAKIIH PA3JIOKEHHSI, COCTMHECHUS ).

Meoscnpeomemnoie ceasu

Peanuzanus MEXIpPEIMETHBIX CBSI3€H MPH M3YUYEHUM XUMHH B 8 KJIACCE OCYIIECTBIISCTCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHSATHHA, TaK H TOHATHH,
SIBIISTFOIIMXCSI CHCTEMHBIMH TSI OTJCITBHBIX TPEMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOuiue ecTecTBEHHO--HAy4YHbIE IOHATUS: HAy4HbIH (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmM3,  CHHTEe3,  Kiaccu(uKamus,  TEepHOJAWYHOCTh,  HAONIOJACHWE,  DKCIIEPHMEHT,
MOJENTUPOBaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dwuszmnka: Marepus, aToM, OJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIHA, H30TOIIbI,
PaZvoaKTUBHOCTb, MOJIEKYJA, JSJEKTPUYECKUI 3apsl], BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHWE BEIIeCTBA, a3, (PM3WYECKHe BEIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IIJIaHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, nprxanue, onocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpanTbl, TOPHBIE TOPOJBI, TOJIC3HBIC
HCKOTIaeMBbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJBI, B3aUMOCBS3SX 4YeJIOBEKa C MPUPOAHOI cpeloil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHs HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl TOBBIIIECHUS] YPOBHS YKOJOTHUYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHHUIO M OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKHX MOHATHH  (BBIIEIATH WX XapaKTEpHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeX1y 00BEeKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOoOpPa30oBbIBaTh IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HUCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJA0M MpPOIlecca, CAMOCTOSTENIFHO MMPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3INIHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJIBI M 3AIPOCH TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYpPOH aKTHBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipolecce ydeOHOW M MCCIenoBaTeIbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ AWasiora W (WJIM) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pe3YJbTaTOB BBHIMOJHEHHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM NEHCTBUIM MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpearaeMble B YCIIOBUH 33 JaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHasi W MOJIEKYJspHas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHNUs, PEaKI[UU 3aMEIICHUs, PEaKIIUH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (OpMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTEME, 3aKOHOB COXPAHEHHsS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynmna (b-rpymma)», manele U GoJbIIME MEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE  METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
000pyI0OBaHUEM, a TAKXKE MpaBWaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHUI0 Ta3000pa3HBIX BEHICCTB (BOJOPOAAa W KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, peHosdraaenH, METUIOPAHXK U JPYTUe).



<

Ilnan padbomot c ooapennvimu demovmu
HpOBeI[eHI/Ie TECT MCTOJUK, TGCTOB-OHpOCHI/IKOB, TpeHI/IHFOB, JUArHOCTHUK I10 BBISIBJIICHUIO

CTETIEHHU OJAPEHHOCTH, YPOBHS Pa3BUTHUS HHTEIUICKTYaJbHBIX BO3MOXKHOCTEH yJaIIHXCsI
ObecnieueHrne HHANBUAYANN3aUnH, AuddepeHnuanuy yaeOHOM Harpy3KH yJaliuxcs B
3aBHCHUMOCTH OT YPOBHSI Pa3BUTHS UX MMO3HABATEIBHOM c(pepbl, MBICTUTEIHHBIX IPOIIECCOB.
VYyacTue MKOJIBHUKOB B IIPEAMETHON MIKOJIBHOM M pAaHOHHOM OJIMMIINAJE, KOHKYpCax
Opranu3anys KOHCYJIbTAlUH, TOTIOTHUTENLHBIX 3aHATUH ISl MOTUBUPOBAHHBIX YYaIIHXCSI
[ocenienne ypokoB yuauTelIeiH-TIPeAMETHUKOB C HEIBIO BBISIBICHHS IPHEMOB Pa3HOYPOBHEBOTO
o0y4eHus: Ha ypoKax

Ilnan pabomul ¢ neycnegarouiumu 0emopmu
[TpoBeneHne BXOIHOTO KOHTPOJIBHOTO Cpe3a 3HAHUH yJaluXcs Kjiacca o OCHOBHBIM pazjiesiaM

y4eOHOro MaTepHualia IpeablayluX JeT 00ydeHH s .

a) Onpenenenue HakKTHUIECKOTO YPOBHS 3HAHUM JETEH.

0) BrisiBneHue B 3HaHUSIX YIEHUKOB IIPOOETIOB, KOTOPbIE TPEOYIOT JINKBUAALINH.

YcTaHoBIIeHHE IPUYMH OTCTaBaHUs c1ab0yCIEeBaOLIUX yJalluxcs yepe3 6eceibl ¢ KIIaCCHBIM
PYKOBOJIUTENIEM, POAUTEISIMH U, 0013aTENIBHO, B X0/1€ Oece/Ibl C CaMUM PEOCHKOM.
JIukBUIMPOBATH MPOOEIBI B 3HAHUSIX, BHISBIIEHHBIE B X016 KOHTPOJIBHBIX padOT, OCIIE Yero
ITPOBECTH NOBTOPHBIN KOHTPOJIb 3HAHUM.

Wcnonb3ys auddepeHinpoBaHHbIi TOIX0 A IPH OPraHU3alUK CaMOCTOSITENIbHOM paboThl Ha
ypOKe, BKIII0YaTh MOCUJIbHbIE MHAUBHIyaJIbHbIC 3a/JaHUS CIa00YyCIEBaAIONIEMY YUCHUKY.
Hcnonp30BaTh HAa ypoKax pa3IMvHbIC BHJIBI OMpoca (YCTHBIN, MUChbMEHHBIN, WHIUBUIYaTbHBIN 1
Ip.) JUisl OOBEKTUBHOCTU PE3YJIbTATA.

PerynspHo u cucTeMaTuyeck OnpalnBaTh, aHATM3UPYS U PUKCUPYS YCBOCHUE AETbMHU
MaTepuala CBOEBPEMEHHO, He JI0IYCKas HaKOIJICHHsI Mpo0OeIoB B 3HAHUSIX

[TocTaBUTH B U3BECTHOCTH HEMOCPEICTBEHHO POIUTENICH YYCHHKA O HU3KOM yCTIeBaeMOCTH, €CITN
HaOJI0JaeTCsl HU3Kas yCIIeBaeMOCTb.

[IpoBOUTH TOTIOTHUTENbHBIE (MHAUBUIya IbHbIC) 3aHATHUS JIs CI1a00yCIEeBAIOIIHX.

Yuuth feTeil HaBbIKaM CaMOCTOSITENILHOM paboThI



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KNIACC
DJIeKTpOHHbIE (I (PPOBbIE)
KoauuecTBo yacoB o0pa3oBaTeibHbIE PecypChl
N HaumeHnoBanue
" | pa3aesioB H TeM
n/n KonTpo IIpakTnyec
NPOrpaMMbl Bceer
JbHbIE KHe
0
padoTsbI padoThI
1 1 bubmmoreka [{OK
' BBenenue 3 https://m.edsoo.ru/7f41837c
2 XUMHUYECKUE DIIEMEHTHI U 14 1 bubmuoreka [IOK
' BEIIECTBA B CBETE ATOMHO https://m.edsoo.ru/7f41837c
— MOJIEKYJIIPHOTO YUECHUS
3 XUMHUYECKUE PEaKIlnu. 6 bubnnoreka [IOK
' 3aKOH COXpaHEHHs MacChl https://m.edsoo.ru/7f41837c
U SHEPTHH
4 M ’ bu6moreka [IOK
' CTOMRL M3YHEHHA https://m.edsoo.ru/7f41837¢c
XHMHH.
5 B . 6 3 bubnuorexa [JOK
' CIIECTBA B OKPYHAIOIIEH https://m.edsoo.ru/7f41837c
HAC TIPUPOJIC U TEXHHKE.
6 [Tonatue o razax. 6 1 1 bubinoreka LIOK
' Bosnyx. Kucnopoa. https://m.edsoo.ru/7f41837c
I'openue
7 OCHOBHBIE KJIACCHI 11 1 1 bubmmorexa LIOK
' HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COEUHEHNN
8 bubmuoreka [JOK
' Crpoenue atoma 3 https://m.edso00.ru/7f41837¢
9 bubmuoreka [JOK
' [Teproanyeckuii 3aK0H 3 https://m.edsoo.ru/7f41837c
10 bu6mmoreka [JOK
' Crpoenue BelecTsa 4 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
11, XuMHUeCKHe peakiuu B 4 1 https://m.edsoo.ru/7f41837c

CBETE DJIEKTPOHHOU
TEOPUHU
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bubmuoreka [IOK

12. Bozopoz - poxaaromniuii 2 https://m.edsoo.ru/7f41837¢
BOJY U DHEPIHUIO
13 bubmuoreka [IOK
' I"amorenst 4 https://m.edsoo0.ru/7f41837¢c
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KosmnyecTBO 4acos
Ne Hara DJIeKTPOHHBbIe UG POBBIE
Tema ypoka Koutpoabusl | [IpakTnueck
n/n Bcero H3yYeHHs o0pa3oBaTe/ibHbIe
e padoThI ue padoThbl
pecypchl
. HNucrpykrax no Th. . Butmiorexa [IOK
https://m.edsoo.ru/ff0d210c
IIpenMer u 3a1a4u XUMUHU
bubauoreka LIOK
2 1] o] «I1 1 1
[paxmuueckas paboma Nel «Ilpuemsr obpawenus ¢ https://m.edsoo.ru/f0d227e
1abopamopuvim 000PYOOSaHUEM)»
3 1 bu6mmoreka IJOK
O MOHATHAX M TEOPHSIX XHUMUH. https://m.edsoo.ru/ff0d23dc
bu6mmoreka IJOK
4 [ToHsTHE « BEIIECTBO» B (DU3HMKE U XMMHUHU. 1 https://m.edsoo.ru/ffod26ca
du3NYECKHE M XUMHYECKUE SIBIICHHUS.
5 1 bu6mmoreka IJOK
Omnwcanne GU3NIECKHX CBONCTB BEIIECTB https://m.edsoo.ru/ff0d28¢c8
6 1 bu6mmoreka IJOK
ATOMBI, MOJICKYJIbI, XHMHYECKHE ITIEMECHTHI. https://m.edsoo.ru/ff0d2a6c
7 1 bu6mmoreka IJOK
@DopMBI CYIIIECTBOBAHHS JIEMEHTOB B IIPHPOJIC https://m.edsoo.ru/ff0d2be8
8 CocTaB BeIecTB. 3aKOH ITOCTOSTHCTBA COCTaBa 1 bubmmorexa LIOK
HIeCTs. https://m.edsoo.ru/ff0d2a6¢
BEILECTB
9 1 Bbubnuoreka IJOK
ATOMHO -MOJICKYJIIPHOE YICHHE B XHMUH. https://m.edsoo.ru/ff0d2d50
10 1 bubmmoreka LIOK
Macca atoma. OTHOCUTENBbHAA aTOMHAs Macca. https://m.edsoo.ru/ff0d2eae
1 1 bubmmoreka LIOK
OTHOCHUTENBHAS MOJIEKYJISIpHAS MAcCa BEIIECTB. https://m.edsoo.ru/ff0d323c
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YTo moKa3bpIBalOT XUMUYECKHI 3HAK U XUMUYECKas

bubmuoreka LIOK

12 dopmyrna. https://m.edsoo.ru/ff0d350c
13 Ieproauueckast CHCTEMa XUMUYECKUX DJIEMEHTOB bubmoreka IJOK
J.U.Menneneena https://m.edsoo.ru/ff0d5230
14 bubmauoreka LIOK
BaneHTHOCTH XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d37fa
15 bubmauoreka LIOK
Cocrasnenrie GOpMyIT IO BAIEHTHOCTH https.//m.edsoo.ru/ff0d3al6
16 bubmauoreka LIOK
KomnuuectBo Bemecrsa. Mok, https://m.edsoo.ru/ff0d3b88
17 CyIHOCTh XUMHUYECKUX PEAKIIUN U TPU3HAKU UX bubmuoreka IJOK
MPOTEKAHUSI. https://m.edso0.ru/ff0d5708
18 bub6mmoreka IJOK
3aKOH COXpaHECHHUS] MACChl M YHEPTHU. https://m.edsoo.ru/ff0d3f34
CocrapjicHHE YpaBHEHUH XUMUYECKUX PEAKIIHM.
19 Pemenne 3a)1a}tllr:) pac4ersl 1o XI/IMI/IT-IeCKI;/)IM ' bummorexa [IOK
https://m.edsoo.ru/ff0d40c4
ypaBHEHHUSM.
20 bubmuoreka [IOK
THUIIBI XUMAYECKUX PEAKITHI https://m.edsoo.ru/ff0d4290
91 bubmauoreka [IOK
O600611eHre 3HaHUM 110 rasam 1,2 https://m.edsoo.ru/ff0d448e
22 KonTtpoannas padora Nel «IlepBoHadyaibHbIe lf?tptlsg:l;l/?l:ziascli).orﬁlffo 44614
XUMHYECKHE MOHATH.
23 Bbubnuoreka IJOK
Mertobl HAYKH XUMHH. XAMHS — TOYHAs HayKa. https://m.edsoo.ru/ff0d497a
XUMHUECKHH A3BIK. Bbubnuoreka IJOK
24
[MousiTHst 06 MHAUKATOpAX https://m.edsoo.ru/ff0d4790
o5 bubmmoreka IJOK
YucThle BEIIECTBA U CMECH https://m.edsoo.ru/ff0d4cda
26 bubmmoreka I[JOK

Ipaxmuueckas paboma Ne2 «Ouucmka geujecmey

https://m.edsoo.ru/ff0d4ae2
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bubmuoreka LIOK

21 PactBopbl. PacTBOpHMOCTB BeleCTB. https://m.edsoo.ru/ff0d4dd0

28 Ipaxmuueckas paboma Ne3 Bubmmoreka LJOK
«Pacmeopumocms eujecmey https://m.edsoo.ru/ff0d4dd0

29 bubmauoreka LIOK
MaccoBast 0J1s1 paCTBOPEHHOI'O BELIIECTBA. https://m.edsoo.ru/ff0d50d2

30 Hpaxmuueckas paboma Ned «llpuecomosnenue bubmuoreka IJOK
Pacmeopa 3a0anHHOU KOHYSHMPAyuy https://m.edsoo.ru/ff0d4dd0

31 bubmauoreka LIOK
3akonsl [eit — JIroccaka 1 ABOraipo. https://m.edsoo.ru/ff0d4f42

32 bubauoreka LIOK
Bo3nyx — cmech ra3oB https://m.edsoo.ru/ff0d542e

33 Kucnmopog — xumuueckwii »lIeMEHT U IPOCTOE bubmmorexa LIOK
BerecTBo. [loyueHne Kuciopo/a. https://m.edsoo.ru/ff0d55a0

34 bu6mmoreka IJOK
XUMHYECKHEe CBOWCTBA U TPUMEHEHUE KUCIOpOoIa https://m.edsoo.ru/ff0d5708

35 Ipaxmuueckas paboma Ne5 « Ilonyuenue xuciopooa u bubnuoreka ITOK
UsyueHue e20 CeoUCme https://m.edsoo.ru/ff0d587a

bubmmorexa [JOK
36 ;(((:::::::Haﬂ padora Ne2 «Bo3nyx. Kucaopos. https://m.e dscI)_E).ru 6045962

37 bu6nmoreka IJOK
OKCH/IBI U UX COCTaB, HOMEHKJIATYPa, KJIAaCCU(PHUKAIIHST https://m.edsoo.ru/ff0d5b40

38 bu6mmoreka IJOK
OcHOBaHHS — THAPOKCHIBI OCHOBHBIX OKCHIIOB https://m.edsoo.ru/ff0d5eba

39 Bbubnuoreka IJOK
KucmoTsr: ux coctaB ¥ HOMEHKIATypa https://m.edso0.ru/ff0d6342

40 Bbubnuoreka IJOK
Conu: coctaB ¥ HOMEHKIIATypa https://m.edsoo.ru/ff0d664e

41 bubmmoreka I[JOK

XHUMHUYECKHE CBOMCTBA OKCHIOB

https://m.edsoo.ru/ff0d664e
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bubmuoreka LIOK

42 XUMHUYECKHE CBOMCTBA KHCIIOT
https://m.edsoo.ru/ff0d67ca
43 bubmuoreka IJOK
[lemoun, UX CBOMCTBA U CIIOCOOBI TONYYCHUS https://m.edsoo.ru/ff0d67ca
bubmauoreka LIOK
44 H LA
€pacTBOPUMBIC OCHOBaHMS. AMQOTEpHEIC https://m.edsoo.ru/ffodfee?
THUAPOKCHIBI
45 XUMHYECKHE CBOMCTBA coneil. [ eHeTndeckas CBsI3b bubmauoreka LIOK
MEX]y KJTacCaMi HEOPraHHYECKUX COCTMHEHU I https://m.edsoo.ru/ff0dfee?
46 Ipaxmuueckas paboma Ne6 « Hccrnedosanue ceoticme bubmuoreka IJOK
OKCUO08, KUCIOM, OCHOBAHULLY https://m.edsoo0.ru/00ad9474
Brmonaenne ynpaxHeHHI Ha TEHETHYECKYTO CBSI3b bubmmorexa LIOK
47
MEX]y KTaccaMu https://m.edsoo.ru/00ad9b7c
bu6mmoreka IJOK
48 K e
OHTpoOJIbHAsA padoTa Ne3 «O“CHOBHI,Ie KJ1aCChl https://m.eds00.ru/00ad9as0
HEOPraHNYecKUX COeTHHEeHUI».
49 bu6mmoreka IJOK
Cocras u BayKHEHIITIE XapaKTEPUCTHKH aTOMa https://m.edso0.ru/00ad9ch?2
50 bu6mmoreka IJOK
W3oTonbl. XUMHUYECKUAHN 3JIEMEHT https://m.edsoo.ru/00ad9ela
51 bu6mmoreka IJOK
CrpoeHnne 3IeKTPOHHBIX 000I0U€EK https://m.edsoo.ru/00ad9ffa
59 ITepuoanueckue U3BMEHEHUS CBOMCTB XUMHUYECKHUX bubmmoreka [IOK
AIIEMEHTOB. https://m.edsoo.ru/00ada52c
Bbubnuoreka IJOK
53 [lepronnyeckas cucreMa XUMHUYECKUX SJIEMEHTOB
https://m.edsoo.ru/00ada52c
.. MeHnaeneeBa B CBETE TEOPUH CTPOCHHUS aTOMA
54 XapakTepucTuKa XUMUYECKUX 3JIEMEHTOB I10 bubmmorexa LJOK
MOJIOXKEHHUIO B IIEPHOTUYECKOM CHCTEME https://m.edsoo.ru/00ada342
55 bubmmoreka I[JOK

KoBanenTHas cBs3b U e¢ BUIbI

https://m.edsoo.ru/00ada6bc
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56 1 bubmuoreka IJOK
HonHas CBsI3b https://m.edsoo.ru/00ada824
57 1 bubmuoreka IJOK
CreneHnb OKUCITCHHS https://m.edsoo.ru/00ada96e
58 1 bubmauoreka LIOK
Kpucramninueckoe cocTOSHIE BELISCTB https://m.edsoo.ru/00adaab8
59 1 bubmauoreka LIOK
OKHCIUTENBHO — BOCCTAHOBHUTEIILHBIC PEaKIINU https://m.edsoo.ru/00adac34
60 1 bubmauoreka LIOK
Cocrasnenne ypasHenuii OBP. https://m.edsoo.ru/00adaab8
61 CymHOoCTb U KnaccuPUKaIs XUMAYECKUX PEaKIUil B 1 bubamorexa LIOK
5 https://m.edsoo.ru/00adaab9
CBETE AJICKTPOHHOM TEOPUHU
62 KonTtpoabnas padora Ned « Ctpoenne aroma, 113, 1 EHGHIHOTeKa LHOK
https://m.edsoo.ru/00adae28
IICXD, cTpoeHue BelIeCTBA»
63 Bomopoa — 3/1eMeHT U IIpoCTOE BEIIECTBO. 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
64 Ipaxmuueckas paboma Ne7 «llonyuenue 6ooopoda u 1 bubnuoreka ITOK
usyuenue e2o ceolcms https://m.edsoo.ru/00adb076
65 Bona — okcun Bomopoaa 1 bubmmoreka [IOK
https://m.edsoo.ru/00adb486
66 CtpocHHE aTOMOB TajJIOTEHOB 1 bubmmoreka [IOK
https://m.edsoo.ru/00adb33c
67 XopoBOAOpO, COMSTHAS KUCIOTA U X CBOWMCTBA. 1 bubmmorexa I[JOK
https://m.edsoo.ru/00ad9ch2
Ilpakmuueckas paboma Ne§ «llonyuenue consanou
68 Kfalombl u : OnvIMbl c )3;12. Pewenue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
IKCHNEPUMEHMANbHBIX 3a0ay no meme «l anocenviny
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 xinacc/ Kysnenosa H.E., TutoBa .M., I'apa H.H., AxuinonepHoe o01iecTBo
«M3narenscTBO «IIpocsemenue»

METOAUYECKUE MATEPHUAJIbI IJIS1 YYUTEJIA
Pabouas nmporpamma k YMK H.E. Ky3uenooii, MockBa Benrtana-I'pag 2021r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
POIII

Beeaurtenannsiehttp://www.chemnet.ru I"azera « Xumusi» u caitt mist yaurens «51 uay Ha ypok
XUMHID)

http://him.1september.ru Eaunas xomtekuus L{OP: TIpenmeTrHast kKosuteKiwst « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTBI: XUMHUSL.
Komnexnust Poccniickoro o0mieodpa3oBaTeibHOTO TOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omuMiinaa mkKoJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuueckast XUMHSL: SIEKTPOHHBIN YU€OHUK JUT CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: SJICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUIEHK: XAMUS

http://www.chemistry.ru JlucranunoHHas OJMMITHAA 10 XUMUH: TEJIEKOMMYHUKAI[HOHHBIH
00pa3zoBaTeNIbHBIN TPOCKT






